Whole body hyperthermia cytokine induction: a review, and unifying hypothesis for myeloprotection in the setting of cytotoxic therapy.
Whole Body Hyperthermia (WBH) enhancement of chemotherapy and/or radiation without a concomitant increase in myelosuppression has been documented in clinical trials. We propose that the biological basis for this phenomena relates in part to the previously reported induction of peripheral cytokines by WBH, that is, granulocyte colony stimulating factor (G-CSF), interleukin (IL)-1 beta, IL-6, IL-8, tumor necrosis factor-alpha (TNF-alpha), and the regulatory cytokine IL-10. To further explain this myeloprotection and the additional clinical observation that WBH promotes early engraftment of bone marrow (when used as part of an allogenic bone marrow transplant preconditioning regimen) we developed a hypothesis: WBH increases peripheral IL-1 beta, IL-6, and TNF-alpha resulting in a secondary induction of IL-3 and granulocyte macrophage colony stimulating factor (GM-CSF) in the bone marrow, for which supportive data also exists. Taken collectively, these data provide an increased understanding of the biological sequelae of fever, as well as a testable unifying hypothesis, for future antineoplastic treatment strategies.